Purpose: To examine whether dry eye severity is a risk factor for pterygium activity and whether vascular endothelial growth factor (VEGF) is crucial in the cross talk between pterygium and dry eye. Methods: A total of 103 patients with primary pterygium (Pteg) were included in the study group; they were divided into 2 groups according to the complication of dry eye (DE) (Pteg + DE group, Pteg -DE group). Further, 60 patients with just dry eye (DE group) and 60 normal individuals (normal) were included as 2 control groups. DE severity and pterygium activity were measured, and unstimulated tear samples and pterygium tissues were collected for cytokine detection. Results: (1) Tear detection: VEGF expression increased in the Pteg + DE group compared to the Pteg -DE, DE, and normal control groups; VEGF was especially increased in the active Pteg + DE group. VEGF concentration was positively correlated with pterygium activity. (2) Tissue detection: the mRNA expression of VEGF was upregulated in the active pterygium group. Conclusions: Inflammation played an important role in the development of dry eye and pterygium. VEGF was the core molecule in the cross talk, which might explain the high incidence of the coexistence of these 2 diseases.
Introduction
Pterygium and dry eye are both common ocular surface diseases, and pterygium is listed as a dry eye-related factor [1] . The occurrence of pterygium can shorten the tear break-up time (TBUT) of the affected eye and create an unstable tear film; this might be caused by changes in ocular surface regularity as a result of pterygium [2] . However, one study found that the ocular surface tear film stability of patients with pterygium was not different from that of normal individuals [3] . What are the reasons for these contradictory study findings? A recent study indicated that pterygium recurrence is associated with a greater severity of dry eye, possibly by perpetuating ocular surface inflammation in the postoperative period [4] . Liu The present preliminary clinical study showed that progressive and inactive pterygium exhibited different dry eye signs, indicating the close association between pterygium and dry eye.
Although there are several studies that have examined the association between pterygium and dry eye, many studies that only targeted pterygium or dry eye suggested that inflammatory mechanisms may be involved in the development of both conditions and influence the inflammation regulatory pathways through the highly overlapped relevant inflammatory factors [5] [6] [7] [8] [9] . The core factors involved in chronic immune inflammation in dry eye have been recognized and studied in depth [5] . The ocular surface tissues of dry eye patients have a large amount of CD4 + T cell infiltration [10] . Several cytokines and inflammatory mediators, including interleukin-1β (IL-1β), IL-2, IL-4, IL-5, IL-6, IL-8, interferon-γ, tumor necrosis factor-α (TNF-α), and matrix metalloproteinase-9 (MMP-9), also play important roles [11] . These factors make up a vicious chronic inflammatory cycle that involves both innate immunity and adaptive immunity resulting from T cell-mediated immune activity. In particular, Th17 cell-mediated adaptive immunity is considered to play an important role in inflammation in dry eye. Recent studies on pterygium had similar findings [9, 12] . Pterygium is a progressive tissue growth featuring a large amount of lymphocyte and mononuclear macrophage infiltration, especially with massive CD4 + T cell infiltration and increased IL-1, IL-6, and IL-8 expression [9] . Huang et al. [12] reported that the ocular surface tissues of pterygium patients expressed high levels of IL-17, suggesting that pterygium was a chronic inflammatory disorder similar to the chronic inflammation in dry eye; it involved both innate immunity and adaptive immunity as well as autoimmunity mediated by Th17 cells.
In 2007, the Dry Eye Workshop (DEWS) proposed that increased tear osmolarity and ocular surface inflammation were the core pathogenic mechanisms of dry eye [13] . Increased tear osmolarity activates the mitogen-activated protein kinase/nuclear factor-κB (MAPK/NF-κB) signaling pathway in ocular surface epithelial cells to produce a series of inflammatory cytokines (TNF-α, IL-6, IL-10, and IL-11), chemokines (monocyte chemoattractant protein-1, IL-8, and RANTES), and MMPs. These inflammatory cascade reactions directly or indirectly cause the apoptosis of ocular surface cells, disrupting the accessory lacrimal gland (which is responsible for the basal secretion of tears) and the goblet cells (which secrete mucin); this can result in dry eye. Similarly, recent studies by Ozsutcu et al. [14] showed that tear osmolarity was higher in pterygium patients than in normal individuals, suggesting that pterygium also involves the pathological phenomenon of increased tear osmolarity, which might result in chronic inflammatory cascade reactions. As early as 1989, Hill and Maske [15] proposed that chronic noninfectious inflammation might be the pathogenic mechanism of pterygium. Subsequent studies [16, 17] have shown that the onset of pterygium is associated with midultraviolet B (UVB); UVB radiation activates the NF-κB transcription factor in epithelial cells [18] to upregulate the expression of inflammatory proteins such as IL-6 and IL-8 [6] . Another study indicated that the key feature of pterygium is focal limbal failure and centripetal invasion of the cornea via altered limbal epithelial cells, which display squamous metaplasia and goblet cell hyperplasia [19] . This is accompanied by a breakdown of Bowman's layer and a stromal overgrowth of activated fibroblasts, inflammatory cell infiltrate, neovascularization, abnormal extracellular matrix accumulation, and elastosis. Furthermore, the expression levels of MMP-1, MMP-3, and MMP-9 are high in patients with pterygium [20] , so these factors are considered to be associated with promoting the infiltration of pterygium tissues toward a transparent cornea [21] ; they are also thought to be involved in the pathological processes of pterygium development and postoperative recurrence.
Vascular endothelial growth factor (VEGF) and basic fibroblast growth factor (bFGF) are highly expressed in pterygium tissues and can promote the differentiation, proliferation, and migration of vascular endothelial cells and fibroblasts [22, 23] . VEGF can also increase the permeability of vascular endothelial cells and participate in the pathological process of chronic inflammation [22] . Therefore, inflammation is involved at the onset and progression of both pterygium and dry eye. The other key factors in the pathogenic mechanism of these 2 diseases, ultraviolet (UV) radiation-induced stress and tear hyperosmolarity, are 2 major stimulation factors targeting the NF-κB signaling pathway [24] . Thus, attention should be paid to cytokines such as MMPs, IL-6, IL-8, and VEGF, which are related to the activation of the NF-κB signaling pathway.
Pterygium and damage to the conjunctival goblet cells that secret ocular surface mucin usually occur at the same time [2] , suggesting that the elucidation of the pathogenic mechanisms and pathogenic factors of the coexistence of these 2 diseases may help to guide clinical treatment. Therefore, this study examines proinflammatory markers (IL-6 and IL-8), matrix metalloproteinases (MMP-1 and MMP-9), and growth factors (VEGF and bFGF) in eyes with different statuses of pterygium and dry eye.
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Materials and Methods

Subjects and Clinical Tests
This study involved 103 eyes with primary nasal pterygium from patients treated in Zhongshan Ophthalmic Center, Sun Yatsen University, during 2015-2017. Furthermore, 103 pterygium patients were assessed and divided into the pterygium without dry eye group (Pteg -DE group, 27 eyes) and pterygium with dry eye group (Pteg + DE group, 76 eyes) according to whether the affected eyes were combined with dry eye. Patients with Stevens-Johnson syndrome and Sjögren Syndrome were excluded from the research. Within 1 week of data collection, all of the pterygium patients received simple pterygium resection by the same surgeon. As control, 60 eyes from dry eye patients and 60 eyes from normal individuals were recruited. The Ethics Committee of Zhongshan Ophthalmic Center, Sun Yat-sen University, approved this crosssectional study; it conformed to the ethical guidelines of the Helsinki Declaration. All of the experimental subjects filled out an informed consent form before participating in the study.
The same experienced doctor performed clinical examinations using a prearranged sequence as follows: (1) ocular surface disease index (OSDI) questionnaire [25] , (2) tear collection, (3) slit lamp examination, (4) TBUT (measured following the instillation of 5-10 µL of 1% fluorescein dye [26] with the mean of the 3 measurements recorded), (5) corneal fluorescent (FL) staining scoring graded based on the Oxford scoring scheme, and (6) Schirmer's test (ST) using strips of Whatman 41 filter paper (Tianjin Jingming New Technology Development Co., Ltd., Tianjin, China) [27] ; the length of wetting was recorded after 5 min. Pterygium was diagnosed if a characteristic raised fleshy growth crossing the corneoscleral limbus and encroaching on the clear cornea was present [28] ; disease course and the length of the pterygium invading the limbus were recorded. According to the morphological classification of pterygium [29] , pterygium activity was classified into 3 grades: Pteg1, Pteg2, and Pteg3 ( Table 1 ). The dry eye diagnostic criteria included the following subjective symptoms: drying, foreign body, burning, fatigue, malaise, and vision fluctuations with TBUT ≤5 s or SIt ≤5 mm/5 min, or one of the above subjective symptoms with 5 s< TBUT ≤10 s or SIt > 5 mm/5 min plus the combined positive FL. According to the DEWS diagnostic classification criteria [30] , dry eye severity was classified into 4 grades ( Table 2) .
Tear Collection and Tear Cytokine Analyses
The unstimulated tear samples were collected with disposable 2 μL microcapillaries (Microcap 2 μL; Drummond Scientific, Broomall, PA, USA). The tears were gathered from the inferior meniscus of each eye, obtaining 6 μL of tears. The tears were immediately stored at -80 ° C until analysis. The concentrations of the cytokines (IL-6, IL-8, MMP-1, MMP-9, VEGF, and bFGF) were determined by multiplex bead technology with commercially available kits (Milliplex MAP; Millipore, Billerica, MA, USA).
Pterygium Cytokine Gene Expression
Total RNA was extracted from each pterygium tissue using TRIzol (Invitrogen Life Technologies, Grand Island, NY, USA); then, the RNA was reverse transcribed with the Takara First Strand Synthesis kit (TaKaRa, Dalian, China). Real-time quantitative PCR was run on an ABI Prism 7000 system with SYBR Green PCR kit (TaKaRa, Dalian, China). PCR was performed by denaturing at 95 ° C for 5 min, followed by 40 cycles of denaturation at 95 ° C, annealing at 60 ° C, and extension at 72 ° C for 10 s, respectively.
Statistical Analysis
The dry eye and normal control groups both used the mean values of the left and right eyes. Age, OSDI, and cytokine concentrations were compared among multiple groups using unifactorial analysis of variance. Mean values were compared between multiple samples using the Tukey and Bonferroni methods. Gender comparisons were performed using the χ 2 test. Grades of pterygium activity, corneal encroachment of the pterygium, and cytokine concentrations in tears between 2 groups were compared using the Kruskal-Wallis test. The comparison between multiple groups was performed using the Mann-Whitney U test. Correlation analysis and logistic regression were performed to explore the risk factors of dry eye in patients with different pterygium activity. p < 0.05 indicates statistical significance. SPSS 16.0 statistical software was used for data analyses. In the paper, data are shown as mean ± SD. All values are shown as mean ± SE in statistic figures. b There was no statistical significance between the pterygium with dry eye group (Pteg + DE) 3.33 ± 0.95 and without dry eye group (Pteg -DE), 3.11 ± 0.76. c The proportion of pterygium activity grades was statistically different between these 2 groups (** p < 0.01). 
Results
Patient Demographic Information
This study involved 103 pterygium patients (mean age ± SD 55.9 ± 9.0 years; age range 36-73; female: 69.3%), 60 eyes from dry eye patients (mean age ± SD 55.5 ± 8.5 years; age range 38-72: female: 60%), and 60 eyes from normal individuals (mean age ± SD 54.1 ± 9.5 years, age range 37-70; female: 60%).
One hundred and three pterygium patients were assessed and divided into the pterygium without dry eye group (Pteg -DE, 27 eyes) and pterygium with dry eye group (Pteg + DE, 76 eyes).
Patient demographic information was analyzed and classified in detail (Table 3) .
Clinical Assessment
A total of 76 (73.8%) out of the 103 primary pterygium patients reported dry eye. OSDI scores ( Fig. 1 ): in the DE group (26.60 ± 9.60) and the Pteg + DE group (24.18 ± 11.02), the scores increased significantly compared to the normal control group (6.16 ± 4.42) and the Pteg -DE group (7.31 ± 6.00; p < 0.0001). TBUT ( Fig. 1 The mean course of pterygium and the mean length of pterygium across the limbus were not significantly different between the Pteg + DE and Pteg -DE groups, nor was the pterygium activity grade statistically significant.
Correlation analysis was performed to explore the severity of dry eye and the pterygium-related damage factors (pterygium mean course, pterygium activity grade, and mean length of pterygium across the limbus). The results showed that most patients had mild-moderate dry eye (grade 1: 6 eyes, 7.89%; grade 2: 30 eyes, 39.47%; grade 3: 37 eyes, 48.6%; grade 4: 3 eyes, 3.95%). Severity of dry eye positively correlated with pterygium disease course (r = 0.257, p < 0.05) and pterygium activity grade (r = 0.345, p < 0.01); however, the correlation coefficient with the length of pterygium across the limbus was not statistically significant (r = 0.136, p > 0.05). The logistic regression model was further applied using pterygium disease course and pterygium activity grade as indictors to screen for risk factors that could predict the severity of dry eye in pterygium patients. According to the results of the likelihood ratio tests, the effect of disease course on the regression was not statistically significant (p = 0.83); therefore, it was not included in the equation. The pterygium activity grade was a significant factor for predicting the severity of dry eye in pterygium patients (B: partial regression coefficient = -3.384; StD B: standard partial regression coefficient = 0.662; p < 0.0001). Regarding the pterygium activity grade using grade 1 as a reference, grade 2 and 3 had similar effects on the severity of dry eye; further, the differences of the latter 2 grades from grade 1 were statistically significant (grade 2: p < 0.01; grade 3: p < 0.001). However, when using grade 2 as a reference, Fig. 3 ).
The tear bFGF concentration was significantly higher in the active Pteg group (232.53 ± 91.18 pg/mL) than in Fig. 3 ).
Among the active Pteg patients, the expression levels of tear IL-6 (341.46 ± 139.41 pg/mL), VEGF (2,057.10 ± 897.41 pg/mL), and MMP-9 (37,637.43 ± 17,784.05 pg/ mL) in patients who also had dry eye were significantly higher than the expression levels of tear IL-6 (243.40 ± 157.35 pg/mL), VEGF (1,186.82 ± 424.46 pg/mL), and MMP-9 (23,407.12 ± 11,458.01 pg/mL) in the patients without dry eye (p < 0.01; Fig. 4 ). control showed that VEGF mRNA expression in the active -DE group was upregulated 1.4125-fold versus inactive pterygium (p < 0.05; Fig. 5 ), and VEGF mRNA expression in active + DE group was upregulated 2.9275fold compared to the expression in inactive pterygium tissues (p < 0.0001; Fig. 5 ). VEGF mRNA expression obviously upregulated in active + DE group versus active -DE group (p < 0.0001; Fig. 5 ).
Pterygium Tissue Inflammatory Cytokine Assessment
Correlations between the Expressions of Tear Inflammatory Cytokines and Clinical Features
In the Pteg + DE patients, the severity of dry eye positively correlated with the tear IL-6 concentration; further, pterygium activity positively correlated with tear VEGF, FGF2, MMP-1, and MMP-9 concentrations (Table 4 ).
Discussion
Inflammation Is an Important Reason for the High Incidence of the Coexistence of Pterygium and Dry Eye
In this study, the rate of combined dry eye among 103 patients with primary pterygium reached 73.8%, which is higher than the incidence of dry eye in the general population [31] . What are the possible reasons for this? The environmental factors that cause pterygium (such as UV radiation) can disrupt ocular surface homeostasis and directly cause dry eye. Pterygium can also directly affect ocular surface regularity to reduce tear film stability. For dry eye patients with abnormal tear film, the loss of the protective function of the ocular surface further promoted the occurrence and development of pterygium. A re- cent study focusing on dry eye severity in recurrent pterygium indicated a high prevalence of dry eye in patients with primary and recurrent pterygium; thus, dry eye could be a risk factor for pterygium recurrence via ocular surface inflammation [4] . However, the study did not demonstrate the mechanisms or core factors of inflammation. In contrast, the present study confirmed that proinflammatory factors, matrix metalloproteases, and growth factors were all involved in the occurrence and development of dry eye and pterygium and included IL-6, IL-8, MMP-1, MMP-9, VEGF, and bFGF. The results showed that the concentrations of tear IL-6, IL-8, and MMP-9 in simple pterygium patients and simple dry eye patients were all significantly higher than in normal individuals, whereas the concentrations of tear IL-6, IL-8, VEGF, MMP-1, and MMP-9 were similar between simple pterygium patients and simple dry eye patients. These findings confirm the hypothesis that dry eye and pterygium have similar inflammation profiles, and that the 2 conditions are interlinked. Tear concentrations of VEGF and MMP-9 in Pteg + DE patients were significantly higher than in patients in Pteg -DE groups, and tear concentrations of VEGF, bFGF, MMP-1, and MMP-9 in Pteg + DE patients were significantly higher than in patients in DE groups, indicating that the coexistence of these 2 diseases might aggravate ocular surface inflammation; further, aggravated inflammation results in the mutual promotion of these 2 diseases. Therefore, inflammation is an important pathological factor in the high incidence of the coexistence of pterygium and dry eye.
Pterygium-Derived Inflammation Can Cause Dry Eye and Promote Dry Eye Severity
The correlation analysis of Pteg + DE patients showed that the severity of dry eye was positively correlated with pterygium activity and pterygium disease course. When the pterygium disease course was prolonged, the growth of pterygium was found to be more active, the congestion more severe, and the dry eye more severe. Further regression analysis showed that out of the 2 factors-pterygium disease course and activity-only pterygium activity was a significant predictor of the severity of dry eye in pterygium patients. Therefore, pterygium patients were divided into the inactive pterygium and active pterygium subgroups to further analyze the pathological roles of inflammatory factors and their clinical correlations. The results showed that the expression levels of certain proteins significantly correlated with pterygium activity. The expres- Correlations between the expressions of tear inflammatory cytokines and dry eye severity: the severity of dry eye positively correlated with the tear IL-6 concentration (r = 0.290, p < 0.05*). sion levels of IL-8, VEGF, MMP-1, and MMP-9 were significantly higher in active Pteg patients than in inactive Pteg patients (Fig. 3) ; further, the VEGF mRNA levels in active Pteg tissues were upregulated relative to inactive Pteg patients (Fig. 5) . These results suggested that active pterygium could produce higher concentrations of inflammatory factors (including in tears and pterygium tissues), and their persistent presence might promote the occurrence and development of dry eye. Surgical treatment should be administered in a timely manner for active pterygium in order to reduce the aggravation of dry eye caused by tear inflammatory factors.
Correlations between the expressions of tear inflammatory
Angiogenesis and inflammation are 2 mutually influencing pathophysiological processes [32] , and VEGF is a cross talk promoter for both [33] . VEGF is an important factor in angiogenesis in pterygium, but it can also increase vascular endothelial permeability and promote corneal lymphangiogenesis, expanding inflammatory reactions [24] . Jiang et al. [8] showed that VEGF expression was increased in the tears of dry eye patients, and the subconjunctival injection of bevacizumab (anti-VEGF) could relieve ocular surface inflammation, which was consistent with the present study results. This study found that tear VEGF concentration in patients with active pterygium combined with dry eye was almost twice that of patients with simple active pterygium. VEGF expression in active + DE pterygium tissues was upregulated compared with the expression in active-DE pterygium tissues. In addition, tear VEGF concentration in active pterygium patients positively correlated with pterygium activity.
These results indicated that tear VEGF might originate in pterygium tissues; when congestion in pterygium was severe, VEGF expression and vascular permeability might be higher, promoting the occurrence and development of ocular surface inflammation and aggravating dry eye. These results also suggested that VEGF was one of the key factors promoting dry eye in inflamed tissues in pterygium, and perioperative anti-VEGF treatment might be effective. In particular, perioperative anti-VEGF treatment must be used cautiously for pterygium resection combined with autoconjunctival graft, as graft vascularization may be compromised [34] .
Overall, the present results suggest that the persistent presence of pterygium might aggravate dry eye; further, pterygium activity and its produced inflammatory factors such as VEGF could aggravate dry eye. These results suggest that researchers should pay attention to the ocular surface damage caused by pterygium inflammation. This is in contrast with the previous viewpoint that used pterygium length into the transparent cornea as the criterion for surgery. The timely resection of pterygium, especially active pterygium, should be promoted to prevent damage to the ocular surface caused by cytokines from pterygium and its possible cause or aggravate dry eye. Of course, even though in some cases pterygium disease course is long, pterygium can still be inactive; therefore, its influence on dry eye should be specially evaluated and cannot be generalized. There are other ways to reduce ocular surface damage caused by both dry eye and pterygium inflammation, such as the use of topical cyclosporine A [35] or glucocorticoid eye drops [36] rather than advocating for surgery with potential complications.
VEGF Is a Core Factor in the Cross Talk between Pterygium and Dry Eye
UV radiation-induced stress and tear hyperosmolarity are important factors in the pathogenicity of pterygium and dry eye; they are also 2 major stimulants of the NF-κB signaling pathway. The NF-κB signaling pathway participates in the pathophysiological processes related to these 2 diseases via cellular processes such as inflammation, angiogenesis, and matrix remodeling [24] . Thus, the NF-κB signaling pathway and related cytokines may play important roles in the cross talk between pterygium and dry eye.
The NF-κB signaling pathway activates IL-6 expression [37] . As a marker for ocular surface inflammation, it can directly or indirectly damage the ocular surface epithelium and mucin, thereby participating in the pathological process of dry eye [38] . This study showed that tear IL-6 concentration was significantly higher in Pteg + DE patients than in Pteg -DE patients. Tear IL-6 concentration was positively correlated with the severity of the dry eye (r = 0.290, p = 0.011), and the IL-6 expression level in both tears and pterygium tissues were similar between the active Pteg group and the inactive Pteg group. These results suggest that high levels of tear IL-6 expression are not directly correlated with pterygium activity, which might be due to the participation of inflammation in the pathological process of dry eye. Tear IL-6 might become a biomarker for determining the severity of dry eye.
Watari et al. [39] reported that activation of the NF-κB signaling pathway upregulated VEGF in a mouse model; in turn, VEGF activates the NF-κB signaling pathway [40] . DeNiro and Al-Mohanna [41] further showed that activation of the NF-κB signaling pathway by VEGF upregulated MMP-9. The present study showed that the tear MMP-9 concentration was significantly higher in active Pteg patients than in inactive Pteg patients and was positively correlated with pterygium activity. These findings indicate that the inflammation from pterygium might ac-Ophthalmic Res DOI: 10.1159/000503636 tivate the NF-κB signaling pathway through high VEGF expression, thus regulating the expression of ocular surface MMP-9.
MMP-9 can disrupt the corneal epithelial basement membrane and the tight junctions between epithelial cells to affect the corneal epithelial barrier and cause corneal epithelial defects and ocular irritation symptoms [42] . The function of MMP-9 in the onset of dry eye has received a great deal of attention [43] , and researchers have proposed that MMP-9 might become a diagnostic marker of dry eye at the molecular level [44] . Recently, a study inhibited MMP-9 as a new target for dry eye treatment [45] . In addition, MMP-9 plays important roles in the onset of pterygium, it not only disrupts the epithelial barrier to facilitate the invasion of pterygium into a transparent cornea, but also promotes the development and postoperative recurrence of pterygium [7, 21] . MMPs play important roles in the regulation of angiogenesis, and they can upregulate VEGF to promote angiogenesis [46] . The present study confirmed that, among the active Pteg patients, the MMP-9 expression levels in tears and pterygium tissues were significantly higher in the presence of dry eye than in the absence of dry eye. These results indicate that MMP-9 is associated with not only inflammation in pterygium but also inflammation in dry eye. One possible reason for this is that the high osmotic status of dry eye can activate the NF-κB signaling pathway to upregulate MMP-9 expression, and high osmotic status has a positive feedback relationship with VEGF and MMP-7 under pathological conditions. VEGF and MMP-9 can both recruit inflammatory cells to the corneal stroma. MMP-9 is both an upstream activator and a downstream target of VEGF [47] .
The above results suggest that the positive feedback regulation between MMP-9 and VEGF plays important roles in the cross talk between pterygium and dry eye. In particular, VEGF can both activate the NF-κB signaling pathway to upregulate MMP-9 expression and act as a target of the NF-κB signaling pathway; therefore, it may play a key role in the cross talk between pterygium and dry eye. Treatments targeting VEGF might improve the efficacy of treating the coexistence of these 2 diseases.
In summary, these findings may improve researchers' understanding of the mechanism of interaction between dry eye and pterygium. In addition to the disruption of ocular surface regularity and the dysfunction of the tear film, the high incidence of the coexistence of dry eye and pterygium and their interactive influence are associated with ocular surface inflammation. These diseases have a similar inflammatory pathway, and VEGF may be the core factor in this cross talk.
Clinically, pterygium with dry eye should be treated quickly and concomitantly. Firstly, both pterygium activity and dry eye severity should be evaluated in pterygium patients. Secondly, for patients with combined pterygium and dry eye, standard and active dry eye treatment should be effective to control pterygium progression. Thirdly, pterygium resection done in a timely manner should reduce the tear inflammatory factors in dry eye and improve the efficacy of dry eye treatment.
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